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Abstract 
A non-equilibrium plasma processes were applied to employ the CO2-CH4 reforming 
(greenhouse gas reforming). Two types of reactors, a packed-bed reactor and a surface discharged 
reactor, were used for the plasma reforming process of the greenhouse gases. The conversion of both 
CO2 and CH4 increased with increase in input power of irradiated plasma. The packed-bed reactor is 
more useful for the CO2-CH4 reforming process to produce useful organic compounds than the 
surface discharged one. By using the packed-bed reactor filled into the activated alumina (calcined at 
1273 K for 12 h), high yield of useful compounds (such as C2H4, C2H6, and CH3OH) was obtained in 
12.5 W of power source. 
 
Key Words: Non-equilibrium plasma, Packed-bed reactor, Surface discharged reactor, 
Reforming of greenhouse gases 
 










































































































































































































































充填材：[A] 焼成アルミナ，[B] アルミナ，[C] ガラスビーズ，[D] 焼成シリカゲル，[E] ジルコニア 
表１ パックドベッド式放電型反応器による出力
12.5W 時のCO2-CH4改質反応の活性． 
表２ 沿面放電型反応器による出力 12.5W 時の
CO2-CH4改質反応の活性． 
全転化率 全転化率
/％ CO CH3OH C2H4 C2H6 /％ CO CH3OH C2H4 C2H6
A 11.1 60.5 0.8 30.7 8.0 A 15.3 47.6 1.2 44.1 7.1
B 11.2 62.4 0.4 30.1 7.6 B 5.2 58.1 1.3 30.8 9.8
C 9.0 59.8 0.5 31.4 8.4 C 7.1 47.9 0.8 41.2 10.2
D 9.6 60.1 0.0 31.5 8.4 D 11.4 78.2 0.4 21.4 0.0
E 9.5 63.8 0.4 28.1 7.8 E 9.8 68.3 0.4 25.0 6.7
A 11.9 88.7 0.0 9.7 1.6 A 15.8 34.4 1.6 55.9 9.0
B 12.1 82.4 0.0 14.5 3.1 B 10.4 74.1 0.0 21.6 4.2
C 11.7 84.7 0.0 12.3 3.0 C 9.1 72.3 0.0 20.6 7.1
D 14.6 86.3 0.0 12.0 1.8 D 23.9 76.0 0.0 24.0 0.0
E 10.5 79.5 0.0 17.0 3.5 E 13.6 80.6 0.0 16.1 3.3
A 10.1 84.8 0.0 12.7 2.5 A 15.1 98.3 0.0 1.7 0.0
B 10.2 85.9 0.0 11.9 2.2 B 19.8 99.0 0.0 1.0 0.0
C 8.9 88.0 0.0 10.3 1.7 C 6.9 89.1 0.0 10.9 0.0
D 8.6 87.7 0.0 10.6 1.7 D 8.7 91.4 0.0 8.6 0.0
E 10.2 86.7 0.0 11.4 1.8 E 9.4 86.0 0.0 11.6 2.4
A 7.8 100.0 0.0 0.0 0.0 A 12.8 100.0 0.0 0.0 0.0
B 11.2 100.0 0.0 0.0 0.0 B 7.6 100.0 0.0 0.0 0.0
C 7.2 100.0 0.0 0.0 0.0 C 8.5 100.0 0.0 0.0 0.0
D 5.5 100.0 0.0 0.0 0.0 D 8.6 100.0 0.0 0.0 0.0


































































充填材：[A] 焼成ア ミナ，[B] アルミナ，[C] ガラスビーズ，[D] 焼成シリカゲル，[E] ジルコニア 
１ パックドベッド式放電型反応器による出力
12.5W 時のCO2-CH4改質反応の活性． 
表２ 沿面放電型反応器による出力 12.5W 時の
CO2-CH4改質反応の活性． 
全転化率
/ 3 2 4 2 6 /％ CO CH3OH C2H4 C2H6
1.1 60.5 0.8 30.7 8.0 A 15.3 47.6 1.2 44.1 7.1
11. 62.4 0.4 .1 7.6 B 5.2 58.1 1.3 30.8 9.8
9.0 59.8 .5 3 .4 8.4 C 7.1 47.9 0.8 41.2 10.2
9.6 60.1 .0 3 .5 8.4 D 11.4 78.2 0.4 21.4 0.0
.5 3.8 . 8.1 7.8 E 9.8 68.3 0.4 25.0 6.7
1.9 88.7 0.0 9.7 1.6 A 15.8 34.4 1.6 55.9 9.0
2.1 82.4 . 14.5 3.1 B 10.4 74.1 0.0 21.6 4.2
11.7 84.7 . 12.3 3.0 C 9.1 72.3 0.0 20.6 7.1
14.6 8 .3 . 12. 1.8 D 23.9 76.0 0.0 24.0 0.0
0.5 79.5 . 7.0 .5 E 13.6 80.6 0.0 16.1 3.3
0. 84.8 . 12. 2.5 A 15.1 98.3 0.0 1.7 0.0
0.2 85.9 . 1 .9 2.2 B 19.8 99.0 0.0 1.0 0.0
8. 8.0 . .3 1.7 C 6.9 89.1 0.0 10.9 0.0
.6 87.7 . 10. 1.7 D 8.7 91.4 0.0 8.6 0.0
10.2 .7 . .4 1.8 E 9.4 86.0 0.0 11.6 2.4
7. . . . . A 12.8 100.0 0.0 0.0 0.0
11.2 . . . . B 7.6 100.0 0.0 0.0 0.0
7.2 . . . . C 8.5 100.0 0.0 0.0 0.0
5.5 . . . . D 8.6 100.0 0.0 0.0 0.0

































































充填材：[A] 焼成アルミナ，[B] アルミナ，[C] ガラスビーズ，[D] 焼成シリカゲル，[E] ジ コニア 
表１ パックドベッド式放電型反応器による出力
12.5W 時のCO2-CH4改質反応の活性． 
２ 沿面放電型反応器による出力 12.5W 時の
CO2-CH4改質反応の活性． 
全転化率
/％ CO CH3OH C2H4 C2H6
A 11.1 60.5 0.8 30.7 8.0 5 3 47 6 1 2 44 1 7 1
B 11.2 62.4 0.4 30.1 7.6 5 58 1 1 3 8 9 8
C 9.0 59.8 0.5 31.4 8.4 7 1 47 9 8 4 2 10 2
D 9.6 60.1 0.0 31.5 8.4 11 4 78 2 4 2 4 0 0
E 9.5 63.8 0.4 28.1 7.8 8 8 3 5 0 6 7
A 11.9 88.7 0.0 9.7 1.6 5 8 34 4 1 6 55 9 9 0
B 12.1 82.4 0.0 14.5 3.1 0 4 74 1 21 6 4 2
C 11.7 84.7 0.0 12.3 3.0 9 1 72 3 20 6 7 1
D 14.6 86.3 0.0 12.0 1.8 23 9 7 0 24 0 0
E 10.5 79.5 0.0 17.0 3.5 3 6 80 6 6 1 3
A 10.1 84.8 0.0 12.7 2.5 5 98 3 1 0 0
B 10.2 85.9 0.0 11.9 2.2 9 8 99 0 0 0 0
C 8.9 88.0 0.0 10.3 1.7 6 9 1 9 0 0
D 8.6 87.7 0.0 10.6 1.7 7 91 4 8 0 0
E 10.2 86.7 0.0 11.4 1.8 9 4 0 6 2 4
A 7.8 100.0 0.0 0.0 0.0 12
B 11.2 100.0 0.0 0.0 0.0 7 6
C 7.2 100.0 0.0 0.0 0.0 8 5
D 5.5 100.0 0.0 0.0 0.0 8 6
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図３ プラズマ反応場における CO2-CH4 改質反
応の反応機構モデル（概念図）． 
－ 32 －
